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Abstract
Context: This systematic review was conducted to investigate the role of phones (telephone and mobile phone) in interventions
designed to control obesity in children under age six and to determine the features and effects of these interventions.
Evidence Acquisition: A systematic search was conducted of the electronic databases (until November 2016). Randomized con-
trolled trials that assessed the effects of phone-based interventions to control obesity in children under age six were included.
Results: Of the 1920 papers accessed, 38 were relevant based on title and abstract. After review of the full texts, five studies were
deemed eligible for inclusion. The results showed that in two studies phone-based interventions succeeded in improving the chil-
dren’s weight and BMI while in three other studies they were not. Among the functionalities of a telephone and mobile phone (e.g.
text messaging and smartphone applications), only phone calls were used to communicate with participants. Only one of the in-
cluded studies had used the phone as its main intervention, in the other studies the phone was used as part of a multicomponent
intervention. Most of the included studies used phone calls to encourage and remind the participants about their children’s nutri-
tional status and physical activity.
Conclusions: Although the numerous functions of phones can be used independently or in combination with other interventions
for controlling obesity, so far, only the phone call function has been used for children under age six. Moreover, there is still no strong
evidence on their positive effects on obesity control in children under age six.
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1. Context
Children obesity is considered a serious public health
problem that is not only a disease (1), but may also lead
to social disabilities and diseases in adulthood in the long
term (2, 3). The most common risk of childhood obesity is
the development of maturity onset diabetes in young peo-
ple. The highest prevalence of childhood obesity has been
reported in developed countries (4, 5), although develop-
ing countries are also witnessing an increasing prevalence
(6-9). A study conducted by the National Health and Nu-
trition Examination reported the prevalence of childhood
obesity as approximately 12.4% (10).
Studies have shown that empowerment of parents and
healthcare providers contribute significantly to the con-
trol of childhood obesity (11-13). The empowerment of par-
ents and healthcare providers is performed through train-
ing (to raise awareness), increasing self-efficacy in child-
care, and motivation for improving nutritional status. The
psychological support of parents to change their usual
methods of care and consultation in relation to their chil-
dren’s weight management is another helpful empower-
ment technique. Previous studies have shown that the em-
powerment of parents through information tools such as
pamphlet, postcard, text message, phone call, and e-mail is
effective in controlling children’s obesity (14, 15).
Mobile health (mHealth) is a new area of health-
care that can be used for the empowerment of patients
and their relatives in self-care (16). Telephones and mo-
bile phones are one of the most-commonly-used tools in
mHealth due to features such as real time data access, cost-
effectiveness, providing specific information to individu-
als, and reciprocal interaction between the participants (1).
In addition to these features, mobile phones are also ca-
pable of connecting to the Internet and running different
applications (17). Several studies have already shown that
using mHealth helps improve self-care in patients with
chronic diseases (18-20).
To date, several systematic reviews have been pub-
lished on the effects of mHealth interventions on the con-
trol of obesity in various age groups but have failed to yield
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strong evidence. A systematic review conducted by Smith
et al. on the effect of information technology (IT)-based in-
terventions on the treatment of obesity in children aged
two to 18, showed little evidence on the positive effects
of text messaging and phone calls on the children’s body
mass index (BMI) and other clinical outcomes (21). A sys-
tematic review by Quelly et al. on the effects of mobile ap-
plications on the behaviors and outcomes associated with
obesity in children aged nine to 19 showed limited and con-
tradictory evidence on the effects of mobile applications
on the behaviors and outcomes associated with obesity
control (22). Another systematic assessment of the effects
of text messaging on weight management in all age groups
showed very little evidence on the effect of text messaging
on weight loss (23).
The aforementioned systematic reviews provide infor-
mation on the effects of mHealth interventions on obesity
control in different age groups, and one of the studies in-
cluded studies that evaluated the effect of IT-based tools
other than phones (such as electronic health records and
telemedicine) (21). To the best of our knowledge, no sys-
tematic reviews have been undertaken to determine the
role of telephone and mobile phone in obesity control in-
terventions in children under age six, and the effects of
these interventions on obesity control in this age group
is still unknown. The present systematic review was con-
ducted to investigate the role of a telephone and mobile
phone in obesity control interventions in children under
age six and to also determine the features and effects of
these interventions.
2. Evidence Acquisition
2.1. Data Sources and Search Strategies
The electronic databases searched in this review were
Medline (through PubMed), the Cochrane Central Regis-
ter of Controlled Trials (Cochrane), and Scopus. The search
was carried out of articles published from early 1990 to
December 2016. The search strategy was designed using
keywords and MeSH terms related to child (such as child,
childhood, pediatric, children, kid, infant and minors),
obesity (such as weight, over-weight, body mass index,
BMI, obese, overweight and obesity), and phone (such as
mHealth, phone, smartphone, mobile, telephone, and mo-
bile application).
2.2. Inclusion and Exclusion Criteria
The inclusion criteria for the studies consisted of (1) be-
ing a randomized control trial, (2) using telephone or mo-
bile phone as the main or part of the intervention, and (3)
assessing weight or BMI outcomes in intervention group
consisting of the parents or healthcare providers of chil-
dren under age six. Only studies that had an intervention
group along with a control group not receiving the tele-
phone or mobile phone intervention were included. Stud-
ies whose target group consisted of one-month-old to six-
year-old children were included. The exclusion criteria for
the study were as follows: being published in languages
other than English, examining obesity caused by other dis-
eases, using telephone or mobile phone only for data col-
lection, and examining only participants’ willingness to
receive an intervention and the advantages and disadvan-
tages of such interventions. Studies that had reported on
the design, development, implementation, and validation
of interventions including telephone and mobile phone or
whose participants were only children over age six were ex-
cluded. Protocol studies, surveys, and conference proceed-
ings were also excluded.
2.3. Data Extraction
The title, abstract, and full text of the identified arti-
cles were reviewed independently by two reviewers. Data
were extracted from the included studies by the same re-
viewers using a structured form. Differences of opinion
were resolved through discussion with the third reviewer.
The data extracted from each study included the authors’
names, publication year, country, participants’ character-
istics in the intervention and control groups, type and con-
tent of the intervention provided to the intervention and
control groups, the role of telephone and mobile phone
in the intervention, duration of the study, measured out-
comes, and the effect of the intervention on the outcomes.
2.4. Quality Assessment of the Studies
The quality assessment of the studies was carried out
by two reviewers using Cochrane Collaboration’s assess-
ment tool, which consists of six specific domains: (1) ade-
quate random sequence generation, (2) allocation conceal-
ment, (3) blinding of participants and personnel, (4) blind-
ing of outcome assessment, (5) incomplete outcome data,
and (6) selective outcome reporting (24, 25).
2.5. Data Analysis
A narrative synthesis was performed according to the
classification of the outcomes, the interventions, and their
effects. For the synthesis based on the effects of the inter-
ventions on the outcomes, the studies were divided into
a significantly positive effect group and a no effect group
(26). The interventions were also classified according to
the role of telephone and mobile phone in the interven-
tion. The content provided through telephone and mobile
phone in the intervention for each study were determined.
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3. Results
From the search on Medline (through PubMed), Sco-
pus, and Cochrane databases, 1920 articles were retrieved
as shown in Online Resource (Figure 1), 399 of which were
duplicated and were thus excluded. Next, the full text of 38
articles that were deemed potentially relevant based on ab-
stracts was reviewed. Eventually, five studies were included
according to the inclusion and exclusion criteria. Three
of the retrieved articles met most of the inclusion criteria,
however, they were excluded from this study due to the fact
that they had used a telephone or mobile phone in both the
intervention and control groups and it was not possible to
assess the effects of the phone-based intervention (15, 27,
28).
The general characteristics of the included studies are
shown in Table 1. Three studies were conducted in the
United States of America (U.S.), one in Germany, and one in
the Netherlands. All the included studies were published
between 2014 and 2016.
The results of the quality assessment of the included
studies are shown in Table 2. Two studies obtained a pos-
itive score in all the parameters evaluated (i.e. high qual-
ity) (11, 30) and two others obtained a positive score in half
of the parameters (i.e. moderate quality) (14, 29). The one
remaining study obtained a positive score in three of the
parameters evaluated (i.e. low quality) (31).
Weight was an outcome only in two of the included
studies while BMI (BMI and BMI Z-score) was an outcome in
all five included studies (Table 3). The results showed statis-
tically significant improvements in the intervention group
compared with the control group in terms of weight in
one high quality study (11) and in terms of BMI in two stud-
ies (one high quality study and one low quality study (11,
31). In contrast, no statistically significant differences were
observed between the intervention and control group in
terms of weight in one moderate quality study (14) and
in terms of BMI in three studies (one high quality study
and two moderate quality studies) (14, 29, 30). Only one of
the five included studies had used the phone as its main
intervention (11); that study found improvements in both
the weight and BMI outcomes and also obtained a posi-
tive rating in all the quality assessment parameters (a high-
quality study). In the four other studies, the phone was
used as part of the multicomponent intervention (14, 29-
31).
The results showed that, of all the functionalities of
telephones and mobile phones, only the call function was
used. None of the included studies had used the other
functionalities of telephones and mobile phones, such as
text messaging, video call, Internet access, social networks,
and smartphone applications. Table 3 presents the content
provided through phone calls in the included studies. The
results showed that phone calls were used mostly to mo-
tivate and remind the participants to improve their chil-
dren’s physical activity and nutrition behaviors.
4. Conclusions
The studies included in this review assessed weight
and BMI as outcomes and these outcomes improved in
some of the included studies but remained unchanged in
others. In all the included studies, only the call function
of phones was used and the other functions of telephones
and mobile phones such as text messaging, video calls, In-
ternet access, social networks, and smartphone applica-
tions were not used in any of the studies. Phones were used
as the main intervention in only one study and as part of
the multicomponent intervention in the others. In most
studies, phone calls were used mostly to motivate and re-
mind the participants to improve their children’s physical
activity and nutrition behaviors.
The outcomes evaluated in the studies were children’s
weight and BMI. As a result of the phone intervention,
these outcomes improved in some of the included studies
but remained unchanged in others. The results of a sim-
ilar systematic review showed that there is little evidence
on the positive effects of text messaging interventions on
weight loss in children and adults (23). Two other system-
atic reviews also showed that there is little evidence on the
positive effects of mobile phone-based interventions (e.g.
text messages and phone calls) for reducing weight and
BMI (21, 22). The results of this review and similar ones
show that, despite the ever-increasing use of telephones
and mobile phones in healthcare, there is still limited ev-
idence on the effects of the interventions based on these
technologies on weight loss in different age groups.
Only one of the five studies included in this review used
phones as the main intervention (11), and the others used
phones as part of their multicomponent intervention. The
poor use of the many functions of telephones and mobile
phones as the main intervention may be due to the fact
that researchers were more likely to believe in the effective-
ness of traditional interventions, such as training and con-
sultation in person, compared to technology-based inter-
ventions. On contrary to this, a recently published system-
atic review showed that technology-based interventions
have a greater effect on the quality of life in patients with
chronic obstructive pulmonary disease compared to tradi-
tional interventions (32). In the present review, only one
study that used phones as its main intervention showed
improvements in weight and BMI outcomes in its inter-
vention group compared to the control; it should be noted
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Figure 1. The study selection flow diagram
Table 2. The Quality of the Included Studiesa
Reference
Random
Sequence
Allocation
Allocation
Conceal-
ment
Blinding
Incomplete
Outcomes
Data
Selective
Reporting
Other Bias Study
Quality
Sample Size Intention
to Treat
Analysis
Similarly,
Trained
Individuals
(30) +* + + + + + + + High
(11) + + + + + + + + High
(14) ?* ? -* - + + + + Moderate
(31) ? ? - + - + + - Low
(29) ? + ? - + + + - Moderate
Sum
+ 2 3 2 4 4 5 5 3
- 2 2 1 2
? 3 2 1
a*(+) Low risk of bias, (?) unclear, (-) high risk of bias.
that in the methodological assessment this study was cat-
egorized as high quality (11).
In the reviewed studies, only the phone call function
of phones was used in weight loss interventions for chil-
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Table 3. The Content Provided Through the Phone Call Function and the Effects of Interventions on Outcomes
Study The Role of Phones
Content Provided Through the Phone Call
Function
Outcome
BMI Weight
(14) Phone as part of the
multicomponent
intervention
Encouraging the participants to improve nutritional
status, Encouraging the participants to perform
physical activity, Responding to the questions
Not statistically
significantly improved
Not statistically
significantly improved
(29) Phone as part of the
multicomponent
intervention
Encouraging the participants to improve nutritional
status, identifying incompatibilities between the
actual and intended behaviors, teaching skills to
reduce incompatibilities between the actual and
intended behaviors
Not statistically
significantly improved
-
(30) Phone as part of the
multicomponent
intervention
Supporting the implementation of strategies (e.g.
improved nutritional status and physical activity) at
home
Not statistically
significantly improved
-
(31) Phone as part of the
multicomponent
intervention
Supporting behavioral changes at home (e.g.
improved nutritional status and physical activity) and
barriers upon exposure, assessing the mothers’
self-confidence in achieving goals (obesity
prevention), reinforcing positive behaviors, The
month review of self-care dates
Statistically significantly
improved
-
(11) Phone as the main
intervention
Encouraging the participants to improve nutritional
status, providing counseling to the participants about
treatment methods related to comorbidities, leisure
time, psychological support, stress management and
self-care
Statistically significantly
improved
Statistically significantly
improved
dren under age six, which could be due to the simplicity,
availability, and ability to transfer large amounts of infor-
mation through phone calls compared to the other func-
tions of telephones and mobile phones (e.g. text messag-
ing). Phone calls, however, pose certain problems too, such
as the need for both sides to simultaneously be online and
the increased costs of employing a person to provide the
intended information to the service recipient. The other
functions of telephones and mobile phones do not have
these defects and have been shown to be appropriate tools
for implementing self-care programs (33, 34).
None of the studies included in this systematic review
used the other functions of telephones and mobile phones
in their interventions, which could be due to young chil-
dren’s inability to use these functions for their own self-
care or due to the fear of the potential adverse effects of
mobile radiation on children’s health, such as sleep dis-
turbance, and stress and anxiety due to the use of mo-
bile phones (35). The use of mobile phones may also re-
duce physical activity in children and cause even more obe-
sity. Given the important role of parents and healthcare
providers in taking care of children’s health, the helpful
functions of mobile phones can be used to empower these
groups to control obesity in children under age six.
In the reviewed studies, phone calls were mostly used
to encourage and remind the participants to improve the
nutritional status and physical activity of their children
at home. A similar systematic review showed that mobile
technology has mostly been used in self-care for making
recommendations to have proper nutrition and for obe-
sity prevention programs (22). Woo et al. (2013) showed
that the text messaging function of mobile phones has
mostly been used in interventions to send messages alert-
ing about weight and amount of food intake and encour-
aging the participants to perform physical activity (36).
Smith et al. (2013) also showed that the most common
use of health information technologies (electronic health
records, telemedicine, and text messaging), in screening
and treatment of child obesity, has been for the purpose
of consultation about nutritional status and weight man-
agement (21). It can therefore be concluded that nutrition
status and physical activity are key factors in children’s
weight loss and IT-based tools (such as interventions using
phones) can be used to remind the importance of these fac-
tors to the service recipients.
The strengths of the present study were the inclusion
of only randomized controlled trials to ensure the high
quality of the studies and using the extensive search strat-
egy that comprised all the keywords and MeSH terms re-
lated to obesity, child, and phone. However, the study
has some limitations. The inclusion of English language
papers and the exclusion of conference proceedings may
have resulted in missing some possibly important papers
published in other languages or presented in conferences.
However, mostly the full text of conference proceedings
could not be accessed. Moreover, the search for papers was
carried out only in three databases (MEDLINE, Scopus, and
Cochrane), therefore, some studies may have been missed.
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Considering that the results of the only study in which
phone calls were used as the main intervention proved this
intervention to effectively help with weight loss in chil-
dren under age six, and since this study was of a high
quality, healthcare providers dealing with children, pedi-
atricians, and nutritionists are recommended to use such
interventions to control obesity in children. Moreover,
given that phone calls were found to be mostly used to en-
courage and remind parents about improving their chil-
dren’s nutritional status and physical activity, healthcare
providers are recommended to also use these strategies.
Given that no studies were found on the effects of mo-
bile phone functions such as text messaging, video calls,
internet access, social networks, and smartphone applica-
tions on obesity control in children under age six, future
studies are recommended to examine the effect of such in-
terventions. Since all the studies conducted on this sub-
ject have examined children in developed countries, sim-
ilar empirical studies should be carried out in developing
countries.
Although the numerous functions of telephones and
mobile phones can be used independently or in conjunc-
tion with other interventions for obesity control in differ-
ent age groups, so far, only the phone call function has
been used for the control of obesity in children under age
six. Moreover, there is still no strong evidence on their pos-
itive effects on obesity control in children under age six.
Footnote
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